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(57)Abstract: 

PURPOSE: To increase the flow rate of cooling air while q 



part 7 is set to increase toward the front end (a) of the * 
support part 8 in the rotational direction and to decrease 

toward the rear end (b) thereof. Consequently, the cooling air is blown out while inclining 
slightly in the radial direction in the vicinity of the rear end (b). The air striking the support part 
8 is bent forward in the peripheral direction thus increasing the peripheral speed component. 



CONSTITUTION: Cooling air flows from a centrifugal fan 
60 into cooling windows W. Each cooling window W is 
partitioned by a support part 8 and a guide wall part 7 in 
the peripheral direction. The angle 8 between the chord 
direction G and the radial direction R of the guide wall 



suppressing the noise without increasing the required 
power by setting the inclination angle of guide wall part 
determining the direction of cooling air at a high value in 
the vicinity of the forward end in the rotational direction 
of a support part and at a low value in the vicinity of the 
read end thereof. 
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This structure decreases the hydraulic resistance at each guide wall part 7, enhances the 
straightening effect and increases the flow rate of the cooling air. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Housing with which opening of two or more cooling apertures was carried out to the 
peripheral wall together with the single tier to the hoop direction, The stator fixed in said housing, and 
the rotator held free [ rotation in said housing ], It has the centrifugal fan which is located inside said 
cooling aperture and fixed to the edge of said rotator. The peripheral wall of said housing The guidance 
wall which specifies the cooling direction wind which blows off from said cooling aperture while being 
located between said two cooling apertures which adjoin a hoop direction and extending to shaft 
orientations, In a dynamo-electric machine equipped with the support section formed in a hoop direction 
rather than said guidance wall at double width while being located between said two cooling apertures 
which adjoin a hoop direction and extending to shaft orientations The tilt angle of said guidance wall to 
the direction of a path is a dynamo-electric machine characterized by being greatly set up near the hand- 
of-cut front end of said support section, and being small set up near the method Kogo edge of rotation of 
said support section. 

[Claim 2] The tilt angle of said guidance wall is a dynamo-electric machine according to claim 1 
characterized by setting up greatly the wall surface of said method Kogo one end of rotation near the 
hand-of-cut front end of said support section, and setting it up small near the method Kogo edge of 
rotation of said support section at least. 

[Claim 3] The tilt angle of said guidance wall is a dynamo-electric machine according to claim 1 
characterized by applying near the method Kogo edge of rotation, and being gradually set up small near 
the hand-of-cut front end of said support section. 

[Claim 4] Said guidance wall is a dynamo-electric machine according to claim 1 characterized by being 
arranged along with the cooling direction wind which flows into said cooling aperture in the rotational 
frequency from which the blowdown air temperature at the time of full load running serves as the 
highest. 

[Claim 5] Said two or more cooling apertures are dynamo-electric machines according to claim 1 
characterized by having extended from the peripheral wall of said housing to a shaft-orientations edge. 
[Claim 6] Housing with which opening of two or more cooling apertures was carried out to the 
peripheral wall together with the single tier to the hoop direction, The stator fixed to said housing, and 
the rotator held free [ rotation in said housing ], It has the centrifugal fan which is located inside said 
cooling aperture and fixed to the edge of said rotator. The peripheral wall of said housing The guidance 
wall which specifies the cooling direction wind which blows off from said cooling aperture while being 
located between said two cooling apertures which adjoin a hoop direction and extending to shaft 
orientations, In a dynamo-electric machine equipped with the support section formed in a hoop direction 
rather than said guidance wall at double width while being located between said two cooling apertures 
which adjoin a hoop direction and extending to shaft orientations The hoop direction width of face of 
said cooling aperture is a dynamo-electric machine characterized by forming more broadly than the 
cooling aperture located in other fields the cooling aperture located in the staging area between said 
support sections. 
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[Claim 7] The hoop direction width of face of two or more of said cooling apertures is a dynamo-electric 
machine according to claim 6 characterized by being formed broadly in the location which was set as 
narrow near [ said ] the support section, and is distant from said support section. 

[Claim 8] The hoop direction width of face of two or more of said cooling apertures is a dynamo-electric 
machine according to claim 6 characterized by being formed gradually broadly near said support 
section. 

[Claim 9] The shaft-orientations die length of two or more of said cooling apertures is a dynamo-electric 
machine according to claim 1 or 6 characterized by forming the cooling aperture located in the staging 
area between said support sections for a long time than the cooling aperture located in other fields. 
[Claim 10] The shaft-orientations die length of two or more of said cooling apertures is a dynamo- 
electric machine according to claim 1 or 6 characterized by being short formed near [ said ] the support 
section and being formed for a long time in the location distant from said support section. 
[Claim 11] The shaft-orientations die length of two or more of said cooling apertures is a dynamo- 
electric machine according to claim 1 or 6 characterized by applying to the staging area between said 
support sections, and being gradually formed for a long time near said support section. 
[Claim 12] The shaft-orientations die length of two or more of said cooling apertures is a dynamo- 
electric machine according to claim 1 or 6 characterized by being formed identically. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the cooling aperture structure which carries 

out opening to housing about the cooling structure of a dynamo-electric machine. 

[0002] 

[Description of the Prior Art] As JP,3-178539,A is shown in drawing 8 , it had the housing 100 with 
which opening of two or more cooling apertures w was carried out to the peripheral wall 101 together 
with the single tier to the hoop direction, and the centrifugal fan 106 which is located inside the cooling 
aperture w and fixed to the edge of a rotator (not shown), and the peripheral wall of housing 100 is 
equipped with the guidance wall 102 which is located between two cooling apertures w which adjoin a 
hoop direction, and extends to shaft orientations. The cooling wind which each guidance wall 102 has 
the fixed include angle theta, and is installed to the direction of a path, therefore blows off from the 
cooling aperture w blows off in this direction. Between two cooling apertures w which adjoin a hoop 
direction, the support section 103 has extended to shaft orientations, and the hoop direction width of 
face of the support section 103 is formed more widely than the width of face of the hoop direction of the 
guidance wall 102. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned dynamo-electric machine, 
the support section 103 constituted the big fluid resistance to a centrifugal fan, and had caused the 
increment in fluid loss, the fall of refrigeration capacity, or the increment in a whizzing sound, this 
invention is made in view of the above-mentioned trouble - having - the increment in need power - 
nothing - increase of cooling airflow - possible ~ low - it sets it as the purpose to offer a noise 
dynamo-electric machine. 
[0004] 

[Means for Solving the Problem] Housing with which, as for the dynamo-electric machine of each 
invention, opening of two or more cooling apertures was carried out to the peripheral wall together with 
the single tier to the hoop direction, The stator fixed to said housing, and the rotator held free [ rotation 
in said housing ], It has the centrifugal fan which is located inside said cooling aperture and fixed to the 
edge of said rotator. The peripheral wall of said housing The guidance wall which specifies the cooling 
direction wind which blows off from said cooling aperture while being located between said two cooling 
apertures which adjoin a hoop direction and extending to shaft orientations, While being located 
between said two cooling apertures which adjoin a hoop direction and extending to shaft orientations, it 
has the support section formed in a hoop direction rather than said guidance wall at double width. 
[0005] First, it is characterized by setting up greatly the tilt angle of said guidance wall [ as opposed to 
the direction of a path in the dynamo-electric machine of claim 1 ] near the hand-of-cut front end of said 
support section, and being small set up near the method Kogo edge of rotation of said support section. 
Moreover, the dynamo-electric machine of claim 6 is characterized by forming more broadly than the 
cooling aperture to which the cooling aperture located in the staging area between said support sections 
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is located in other fields the hoop direction width of face of said cooling aperture. 
[0006] Moreover, in an embodiment term, by claim 2, the wall surface of method Kogo one end of 
rotation of a guidance wall is large near the hand-of-cut front end of the support section, it is setting up 
small near the method Kogo edge of rotation, and structure is simplified and increase of cooling airflow 
can be aimed at. In claim 3, by the tilt angle of a guidance wall applying near the method Kogo edge of 
rotation, and being gradually set up small near the hand-of-cut front end of the support section, the flow 
and the tilt angle of a wind near [ each ] an aperture can approximate more, increase of cooling airflow 
can be aimed at, and silence can be improved. 

[0007] In claim 4, by being set up along with the cooling direction wind which flows into a cooling 
aperture in the rotational frequency from which the blowdown air temperature at the time of full load 
running serves as the highest, the direction of a bowstring of a guidance wall (length of a wing direction) 
can make min fluid resistance of the guidance wall under the worst conditions, and can increase cooling 
airflow under the worst condition. That is, the worst thermal load in a dynamo-electric machine is 
generated in the predetermined rotational frequency field at the time of full load running. That is, 
generated output, internal heat dissipation resistance, and cooling airflow are changed at a rotational 
frequency, and the difference (internal temperature rise) of internal calorific value and heat release (you 
may regard it as cooling airflow generally) serves as max in a predetermined rotational frequency field. 
[0008] At claim 5, two or more cooling apertures can blow off the air after cooling from the peripheral 
wall of housing more smoothly by having extended to a shaft-orientations edge, being formed broadly in 
the location which the hoop direction width of face of two or more cooling apertures was set as narrow 
near the support section, and is distant from the support section in claim 7 - it is - increase of cooling 
airflow - possible — low - a noise dynamo-electric machine is realizable. 

[0009] In claim 8, near the support section, the hoop direction width of face of two or more cooling 
apertures is formed broadly gradually, is made to the airflow in each cooling aperture location with the 
width of face which carried out abbreviation agreement, and can reduce fluid resistance more. In claim 
9, suppressing increase of fluid resistance, by the cooling aperture located in the staging area between 
the support sections being formed for a long time than the cooling aperture located in other fields, the 
shaft-orientations die length of two or more cooling apertures can intercept effectively the noise 
generated inside housing, and can improve the reinforcement near the support section. 
[0010] At claim 10, the shaft-orientations die length of two or more cooling apertures can acquire the 
same effectiveness as claim 9 by it being short formed near the support section and being formed for a 
long time in the location distant from the support section. In claim 1 1, the shaft-orientations die length 
of two or more cooling apertures is applying to the staging area between the support sections, and 
gradually formed for a long time near the support section, it is made with the die length according to the 
airflow in each cooling aperture location, suppresses increase of fluid resistance more, and can aim at 
further cutoff of the noise, and improvement in on the strength of near the support section. 
[001 1] In claim 12, the shaft-orientations die length of two or more cooling apertures is formed 
identically, and, in addition to increase of cooling airflow, can simplify structure. 
[0012] 

[Function and Effect(s) of the Invention] The cooling wind which came out of the centrifugal fan flows 
into the cooling aperture surrounding a centrifugal fan. Each cooling aperture is classified by the support 
section or the guidance wall in the hoop direction. A guidance wall specifies the cooling direction wind 
which blows off from a cooling aperture, and from a guidance wall, the support section is broadly 
formed in a hoop direction, and guarantees the reinforcement of housing. 

[0013] In claim 1, the tilt angle of the guidance wall to the direction of a path is greatly set up near the 
hand-of-cut front end of the support section, and is small set up near the method Kogo edge of rotation 
of the support section. Therefore, a cooling wind inclines and blows off to a hoop direction a little near 
the hand-of-cut front end of the support section, and inclines and blows off in the direction of a path a 
little near the method Kogo edge of rotation of the support section. 

[0014] Namely, the cooling wind (henceforth a wind) which came out of the centrifugal fan flows in the 
direction of slanting to the direction of a path, and a hoop direction. However, the wind which hit the 
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support section is bent by the support section to a hoop direction, consequently only the part which the 
wind bent in this support section to the hoop direction joined increases the component of velocity of the 
hoop direction of a wind [ / near the hand-of-cut front end of the support section ]. Since whenever [ tilt- 
angle / of the direction of a bowstring of a guidance wall ] is determined to compensate for change of the 
above-mentioned wind by the above-mentioned support section according to this invention, the fluid 
resistance of a guidance wall is decreased, the rectification effectiveness also improves, and cooling 
airflow increases. 

[0015] In claim 6, the cooling aperture to which the hoop direction width of face of a cooling aperture is 
located in the staging area of the support section is formed more broadly than the cooling aperture 
located in other fields, and, thereby, cooling airflow increases. That is, the fluid resistance to the wind 
with which it was interfered by the support section near the support section and which came out of the 
centrifugal fan is large, and in order that many cooling apertures may concentrate, the fluid resistance to 
the wind which came out of the centrifugal fan is small in the middle of the support section and the 
support section. That is, the airflow which blows off from a cooling aperture is small near the support 
section, and large in the location distant from the support section. Therefore, by making opening area of 
the cooling aperture of the location distant from the support section larger than the opening area of the 
cooling aperture near the support section, the fluid resistance as the whole is reduced, the wind velocity 
difference which came out of each cooling aperture also decreases, and cooling airflow increases. 
[0016] Moreover, in each claim, a whizzing sound is also reduced, quiet operation also becomes 
possible and a high increase in power realizes it from the same physique. 
[0017] 

[Example] Drawings! - drawing! explain the AC generator for cars which is one example of this 
invention. First, the basic configuration of this generator is sketched. The frame (housing as used in the 
field of this invention) 1 which consists of a front frame 1 1 and a rear frame 12 is concluded with two or 
more conclusion bolts 13, a frame 1 is supported for a revolving shaft 2, enabling free rotation, the 
Landel mold field core 31 is fixed to a revolving shaft 2, and the field core 31 is looped around the field 
coil 32. A field core 31 and a field coil 32 constitute the rotator as used in the field of this invention. A 
field core 31 is surrounded to the inner skin of a frame 1, an armature core 33 is fixed, and the armature 
core 33 is looped around the armature coil 34. An armature core 33 and an armature coil 34 constitute 
the stator as used in the field of this invention. 

[0018] The back end side of the rear frame 12 is ****(ed), covering 4 is being fixed, and the electrical- 
part room S is formed between the rear frame 12 and covering 4. The rectifier, brush, and regulator 
which are not illustrated are held in the electrical-part room S. If it excites by energizing to a field coil 
32 while carrying out belt driving of the revolving shaft 2 through a pulley 21 with an engine, with a 
rectifier, three phase full wave rectification of the three-phase-alternating-current electrical potential 
difference generated with the armature coil 34 will be carried out, and it will be outputted. 10 is a bolt 
for rectifier installation. 

[0019] Hereafter, it explains based on the sectional view showing the description part of this example in 
drawing 1 , and the front view showing the end face of the rear frame 12 after removing the covering 4 
which shows drawing^ . The mixed flow fan 5 and the centrifugal fan 6 are being fixed to the revolving 
shaft 2 across the field core 3 1 . Together with the single tier, opening of much cooling aperture w' is 
carried out to the peripheral wall of the front frame 1 1 to the hoop direction, to the peripheral wall of the 
rear frame 12, each blades 60 of a centrifugal fan 6 are surrounded, and opening of many cooling 
apertures w is carried out together with the single tier to the hoop direction. 
[0020] A part of wind which occurred by Hwang 5 blows off from cooling aperture w\ and the 
remainder flows to a rear-side along with the periphery of a field core 31, and blows off from the 
cooling aperture w in the centrifugal direction. The physical relationship of each blades 60 of Hwang 6 
serves as an irregular pitch, as shown in drawing 3 , al and other four sheets are set up with a2, and, as 
for spacing between each blades, other three sheets are set up for four sheets with a3 (al<a2<a3). The 
wind which occurred from this Hwang 6 blows off from the cooling aperture w in the centrifugal 
direction. 
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[0021] The boundary region of the cooling aperture w is explained with reference to drawing 2 . The 
guidance wall 7 which specifies the cooling direction wind which blows off from a cooling aperture is 
arranged in the hoop direction boundary of each cooling aperture, respectively. Monobloc casting is 
carried out to the rear frame 12, the inner circumference edge (aerofoil point) and the periphery edge 
(aerofoil back end section) serve as a monotonous configuration which has ******, and the guidance 
wall 7 calls the dimension between an inner circumference edge (aerofoil tip) and a periphery edge 
(aerofoil back end) angular distance or the length of a wing. 

[0022] Both the principal planes of the guidance wall 7 are parallel to shaft orientations, and are the 
abbreviation flat surfaces installed to the direction of a path, and the hoop direction. Therefore, between 
two adjoining guidance walls 7 and 7 each serves as the cooling aperture w, and the hoop direction 
width of face H of the cooling aperture w is measured by the right angle to average include-angle 
thetam= (thetaL+thetaF) / 2 of include-angle thetaL between the directions G of a bowstring of both the 
guidance wall 7 and the directions R of a path which touch the cooling aperture w concerned, and 
thetaF. In addition, let each bowstring direction G be the average of the tilt angle of both the principal 
planes of the corresponding guidance wall 7. 

[0023] Moreover, it is located between two cooling apertures each which adjoin a hoop direction, and 
the support section 8 is formed, the support section 8-******.. f lve pi aces ^ formed mostly at equal 
intervals, and the hoop direction width of face is formed by 2 to 5 times the sum of the hoop direction 
width of face of one the guidance wall 7 and one cooling aperture w. As shown in drawing 1 and 
drawing 2 , this support section 8 reaches directly under the conclusion bolt 13, and it is formed in the 
support location of stay 3, and the conclusion hole 14 of the rear frame 12 where the conclusion bolt 13 
is screwed in is formed in the handle part 15 of the rear frame 12 which projects in the outer-diameter 
direction, and each handle part 15 is installed in the outer-diameter direction from the front end of each 
support section 8. Therefore, the support section 8 has the role which transmits the conclusion force of 
the conclusion bolt 13 to the rear frame 12 whole. 

[0024] Next, the description of this example is explained, in this example, the include angle theta 
between the direction G of the bowstring of the guidance wall 7 and the direction R of a path (tilt angle 
as used in the field of this invention) is set up so greatly (it sleeps to a hoop direction as) that it is 
close to the hand-of-cut front end a of the support section 8, and is set up so small that it is close to the 
method Kogo edge b of rotation of the support section 8. For example, it is set up with 
thetal>theta2>theta3>theta4>theta5>theta6>theta7. 

[0025] If it does in this way, a cooling wind will incline and blow off to a hoop direction a little near the 
hand-of-cut front end a of the support section 8, and will incline and blow off in the direction of a path a 
little near the method Kogo edge of rotation b of the support section 8. Namely, a cooling wind flows in 
the direction of slanting to the direction of a path, and a hoop direction. However, the wind which hit the 
support section 8 is bent by the support section 8 to the hoop direction front, consequently only the part 
which the wind bent in this support section 8 to the hoop direction joined increases the component of 
velocity of the hoop direction of a wind [ / near the hand-of-cut front end a of the support section 8 ]. 
After all, the wind which blows off from the cooling aperture w will go to sleep to a hoop direction, so 
that it approaches near the hand-of-cut front end a of the support section 8. 

[0026] In addition, since the direction of a bowstring of each guidance wall 7 is changed little by little 
according to change of the direction wind by the above-mentioned support section 8, the fluid resistance 
of each guidance wall 7 decreases, the rectification effectiveness also improves, and cooling airflow 
increases. Moreover, in this example, the hoop direction width of face H of each cooling aperture w is 
narrowly set up in the about eight support section, and it is formed in double width as it separates from 
the support section 8. For example, it is set up with H2<H3<H4> H5> H6>H7. 

[0027] If it does in this way, the fluid resistance to the wind with which it was interfered by the support 
section 8 in the about eight support section and which came out of the centrifugal fan 6 is large, and in 
order that many cooling apertures w may concentrate, in the staging area between the support section 8 
and the support section 8, the fluid resistance to the wind which came out of the centrifugal fan 6 is 
small. That is, the airflow which blows off from the cooling aperture w is small in the about eight 
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support section, and large in the location distant from the support section 8. Therefore, by making 
opening area of the cooling aperture w of the location distant from the support section 8 larger than the 
opening area of the about eight support section cooling aperture w, the fluid resistance as the whole is 
reduced, the wind velocity difference which came out of each cooling aperture w also decreases, and 
cooling airflow increases. 

(Example 2) The following example is explained with reference to drawing ! - drawings 3 . 
[0028] In this example, the direction G of a bowstring of the guidance wall 7 (length of a wing direction) 
is set up along with cooling direction wind K which flows into the cooling aperture w in the rotational 
frequency from which the blowdown air temperature at the time of full load running (at the time of 
design maximum allowed current electric supply) serves as the highest. In addition, although the 
rotational frequency ntmax from which the blowdown air temperature at the time of full load running (at 
the time of design maximum allowed current electric supply) serves as the highest varies somewhat by 
each model, in an AC dynamo, it is 3000 - 4000rpm generally in many cases. Fluid loss is small if the 
difference of whenever [ tilt-angle / of the guidance wall 7 ], and whenever [ fluid inlet angle / of the 
inflow style ] is 10 or less degrees, And the cooling direction wind which flows at the cooling aperture 
w in the case of the rotational frequency of 0.8 - 1 .2xntmax since change of a wind is small, if change of 
a rotational frequency is within the limits of 0.8 - 1.2xntmax, in agreement in the direction G of a 
bowstring of the guidance wall 7 (length of a wing direction) — making (both difference meaning 10 or 
less degrees) — the fluid resistance of the guidance wall 7 in this service condition serves as min, and 
can increase cooling airflow. 

[0029] Moreover, if the support section 8 is formed also in this example 2, it will be necessary to change 
the tilt angle of each guidance wall 7 etc. like an example 1, respectively. In addition, in each above- 
mentioned example, a whizzing sound is also reduced and quiet operation also becomes possible. 
(Experiment 1) An experimental result is shown in drawing 4 . 

[0030] This experiment surveys the wind direction (the direction and drawing 4 which show the 
maximum wind speed show as a peak include angle) and airflow in each hoop direction angular position 
phi from the support section 8 in the model from which the two support sections 8 located in the upper 
part in drawing 2 and the guidance wall 7 which classifies each cooling aperture w between eight into a 
hoop direction were removed altogether. The rotational frequency was set to 3500rpm. An experimental 
model is the AC generator for cars of rated voltage 12V and rated output 100 A. 0 degree and about 90 
degrees are the locations of the support section 8. 

[0031] From drawing_4 , an example 1, the importance of the configuration of two, and its effectiveness 
will be understood. 

(Experiment 2) The relation between the rotational frequency of each experimental model and airflow is 
shown in drawing 5 . A continuous line is the case where the above-mentioned examples 1 and 2 are 
carried out, an alternate long and short dash line is the case of a guidance wall (rib) include-angle 
gradual change and width-of-window regularity, a two-dot chain line is the case of rib include-angle 
regularity and a width-of-window gradual change, and a broken line is the case where only the above- 
mentioned example 2 is carried out (however, the tilt angle of each guidance wall 7 is the same). 
(Example 3) The following example is explained with reference to drawing 6 and drawing 1 . 
[0032] In this example, it is specified as include-angle thetaLB of the wall surface of method Kogo one 
end of rotation, and like [ this include angle ] the example 1, the tilt angle theta of the guidance wall 7 is 
missing from the method Kogo edge b of rotation from from near the hand-of-cut front end a of the 
support section 8, and is set up small gradually. The width of face of the cooling aperture W is the same 
as that of an example 1. Moreover, drawing 7 is the direction view Fig. of A of drawing 6 , and it is 
gradually formed for a long time near the support section 8, shaft-orientations applying [ of the cooling 
aperture W ] it to the staging area between the support sections. 

[0033] By this configuration, like an example 1, the fluid resistance of each guidance wall 7 decreases, 
the rectification effectiveness also improves, and cooling airflow increases. The noise especially 
generated from root Motobe 34b of the armature coil 34 inside a frame can be intercepted good. 
Furthermore, if a cooling window surface product is recklessly enlarged in order to raise cooling nature 
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as much as possible when casting in the case of manufacture, for example, a die-casting frame Since the 
width of face of a guidance wall becomes thin, it is easy to deform and, especially as for the guidance 
wall of the next door of the support section 8, width of face and the depth with the support section 
change a lot suddenly, Although it becomes the cause of the poor circumference of a molten bath of die 
casting and is easy to become the lack of on the strength, these problems do not exist, and it is stabilized 
very much, and can cast now in this example, and reinforcement can also improve sharply. 
[0034] In addition, in an example 3, it is good also as fixed, and the shaft-orientations die length of the 
cooling aperture W may be gradually formed for a long time in examples 1 and 2, applying the shaft- 
orientations die length of the cooling aperture W to the staging area between the support sections near 
the support section, and it is good also as fixed. 



[Translation done.] 
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